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PRELIMINARY AMENDMENT 

So Assistant Commissioner for Patents 
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3 Sir: 

3 Prior to examination on the merits, please amend the above 

!l5 identified application as follows: 

IN THE SPECIFICATION 
Insert the attached title page. 
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--1. (amended) A motor vehicle headlamp, comprising a 
light source, a [mirror ] reflector having first and second 
focal regions, and a converging lens, the light source being 
located in the first focal region and the lens possessing a 
focus situated in the second focal region, the [mirror] 
reflector and the lens having axes which are essentially 
coincident defining an optical axis of the headlamp, and the 
headlamp being adapted to generate a light beam exhibiting high 
intensity along the optical axis and a limited extension below 
the optical axis, wherein a first area of the mirror extending 
in the vicinity of an axial vertical plane is adapted to 
generate, in a focal plane of the lens, images of the source the 
center which is substantially offset with respect to the focus 
of the lens, and wherein two second areas of the [mirror] 
reflector which are situated on either side of said first area 
are adapted to generate, in the focal plane of the lens, images 
of the source the centers of which pass close to or onto the 
focus of the lens.-- 

--3. (amended) A headlamp as claimed in claim 2, wherein 
the [mirror] reflector possesses, in correspondence with a 
reference focus situated in the vicinity of the source, a 
vertical focusing area extending substantially horizontally and 
transversely to the optical axis, substantially at the height of 

2 

5201 88_1 



Docket No. 1948-4665 

the latter, wherein the first area of the [mirror] reflector 
reflects the radiation towards regions of the focusing area 
which are remote from the optical axis, and wherein the second 
areas of the [mirror] reflector reflect the radiation towards a 
region of the focusing area situated in the vicinity of the 
optical axis.-- 

--4. (amended) A headlamp as claimed in [one of claims 1] 

claim 1 , wherein the centers of the images of the source which 

are generated by the first area in the focal plane of the lens 

are offset downwards with respect to a horizontal line passing 

through the focus of the lens.-- 

--5. (amended) A headlamp as claimed in claim 4, wherein 
the reflecting surface of the [mirror] reflector is constructed 
from axisymmetric ellipsoidal sections possessing a first 
reference focus situated in the vicinity of the source and a 
second reference focus situated in a vertical focusing area 
extending substantially horizontally and transversely to the 
optical axis, substantially at the height thereof, and wherein 
the first area possesses a part situated above the optical axis 
and a reference focus or a set of reference focuses of which is 
situated behind a reference focus or behind a set of reference 
focuses of the second areas, and a part situated below the 

3 
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optical axis and a reference focus or a set of reference focuses 
of which is situated in front of said reference focus or of said 
set of reference focuses of the second areas. -- 

--10. (amended) A headlamp as claimed in claim 5, wherein 
at least one of the areas of the [mirror] reflector possesses a 
reference focus or a set of reference focuses which is offset 
upwards or downwards with respect to a reference focus or to a 
set of reference focuses of at least one other area.-- 

--11. (amended) A headlamp as claimed in claim 8, wherein 
at least one of the areas of the [mirror] reflector possesses a 
reference focus or a set of reference f ocus [s] es which is offset 
upwards or downwards with respect to a reference focus or to a 
set of reference focus [s]es of at least one other area.-- 

--12. (amended) A headlamp as claimed in claim 11, 
wherein the third areas of the [mirror] reflector possess a 
reference focus or a set of reference focuses which is offset 
upwards or downwards with respect to a reference focus or to a 
set of reference focuses of the second areas. -- 
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IN THE ABSTRACT 



Delete the Abstract in its entirety and replace it with new 
page 22 attached hereto. 



The above amendments have been made to put the claims in 
better form for U.S. prosecution. 

The Commissioner is hereby authorized to charge any 
additional fees which may be required for this amendment, or 
credit any overpayment to Deport Account No, 13-4500, Order No. 
1948-4665. A DUPLICATE COPY OF THIS SHEET IS ATTACHED. 



MORGAN Ec FINNEGAN, L.L.P. 
345 Park Avenue 

New York, New York 10154-0 053 
(212) 758-4800 Telephone 
(212) 751-6849 Facsimile 



REMARKS 



Respectfully submitted, 
MORGAN Sc FINNEGAN, L.L.P. 
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ABSTRACT OF THE DISCLOSURE 

10 

A motor vehicle headlamp comprises a light source, a 
reflector possessing first and second focal regions, and a 
converging lens. The source is located in the first focal region 
and the lens possesses a focus situated in the second focal 
15 region. The reflector and the lens have axes which are 

essentially coincident defining the optical axis of the headlamp. 
S The headlamp is intended to generate a light beam exhibiting high 
3 intensity along the optical axis and a limited extension below 
i the optical axis. A first area of the reflector extending in the 
"20 vicinity of an axial vertical plane generates, in a focal plane 
1 of the lens, images of the source the center which is 
1 substantially offset with respect to the focus of the lens, while 
5 two second areas of the reflector located on either side of said 

first area generate, in the same focal plane, images of the 
25 source the centers of which pass close to or onto the focus of 
the lens. 
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MOTOR VEHICLE HEADLAMP OF THE ELLIPTICAL TYPE CAPABLE 
OF EMITTING A BEAM WITHOUT CUT-OFF 

FIELD OF THE INVENTION 

5 

The present invention relates in a general way 
to headlamps of the elliptical type for motor vehicles. 

10 BACKGROUND OF THE INVENTION 

An elliptical headlamp conventionally comprises 
a light source such as an incandescent filament or the 
luminescent arc of a discharge lamp, this source being 

15 located in a first focal region of a mirror so that the 
light reflected by it is directed towards a second 
focal region situated in front of the first one. A 
lens, generally plano-convex, is focused on this second 
focal region, so as to project the light spot formed in 

20 said second focal region onto the road. 

This light spot can be modeled, for example with 
a mask, to form a beam with cut-off as required, such 
as a dipped beam, an upper edge of this mask defining 
the profile of this cut-off. 

25 Because of this possibility of forming a sharp 

cut-off, and because of the excellent recovery by the 
mirror of the light flux emitted by the source, such 
headlamps have been used successfully for many years to 
form dipped European beams with cut-off in a "V" shape. 

30 To form the main beam, it is usual to provide 

another headlamp, dedicated to this function and 
generally including a parabolic mirror focused on 
another source. Headlamps of the elliptical type are in 
fact somewhat unsuitable for producing a main beam, 

35 since it can be difficult, in the axis of the road, to 
obtain the illumination minima required by the 
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regulations or the technical specifications. In 
particular, the beam formed by a headlamp of the 
elliptical type exhibits fairly regular brightness, 
with no marked point of concentration at its center, 
5 and a complex contour particularly with substantial 
overthickness towards the top and towards the bottom in 
terms of the optical axis, which has the drawback of 
illuminating the road too close to the vehicle. In 
contrast, a parabolic mirror makes it possible to have 

10 an extremely large amount of light available in the 
axis and just below it. 

Hence a vehicle equipped with elliptical dipped 
headlamps possesses separate, dedicated main-beam 
headlamps , which naturally increases the manufacturing 

15 cost of the set of headlights and their size on the 
front of the vehicle. In particular, the necessity to 
provide dipped and main-beam headlamps with 
fundamentally different principles means that recourse 
is had to designs and to sets of tools (moulds, 

20 presses, etc.) which are completely specific, which 
contributes to this high overall manufacturing cost. 
Moreover, when it is turned off, the external 
appearance of an elliptical headlamp is very different 
from that of a parabolic headlamp, which can impair the 

25 aesthetics of the frontal region of the vehicle. 

DISCUSSION OP THE INVENTION 

It is an object of the present invention to 
30 remedy these limitations of the state of the art, and 
to propose a headlamp of the elliptical type for a main 
beam which can repeat a certain number of elements, and 
in particular the lens and the intermediate component 
between mirror and lens, of a dipped headlamp and 
35 which, in consequence of a special-purpose design of 
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the mirror, can generate a completely satisfactory main 
beam. 

Hence the present invention relates to a motor 
vehicle headlamp, comprising a light source, a mirror 
5 possessing first and second focal regions, and a 
converging lens, the source being located in the first 
focal region and the lens possessing a focus situated 
in the second focal region, the mirror and the lens 
having axes which are essentially coincident defining 

10 an optical axis of the headlamp, and the headlamp being 
intended to generate a light beam exhibiting high 
intensity along the optical axis and a limited 
extension below the optical axis, characterized in that 
a first area of the mirror extending in the vicinity of 

15 an axial vertical plane is able to generate images of 
the source the center which is substantially offset 
with respect to the focus of the lens, and in that two 
second areas of the mirror which are situated on either 
side of said first area are able to generate images of 

20 the source the centers of which pass close to or onto 
the focus of the lens . 

Preferred, but not limiting, aspects of the 
headlamp according to the invention are as follows: 

- the centers of the images of the source which 
25 are generated by the first area in the focal plane of 

the lens are offset laterally with respect to the focus 
of the lens . 

- the mirror possesses, in correspondence with a 
reference focus situated in the vicinity of the source, 

30 a vertical focusing area extending substantially 
horizontally and transversely to the optical axis, 
substantially at the height of the latter, the first 
area of the mirror reflects the radiation towards 
regions of the focusing area which are remote from the 

35 optical axis, and the second areas of the mirror 
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reflect the radiation towards a region of the focusing 
area situated in the vicinity of the optical axis. 

- the centers of the images of the source which 
are generated by the first area in the focal plane of 

5 the lens are offset downwards with respect to a 
horizontal line passing through the focus of the lens. 

the reflecting surface of the mirror is 
constructed from axi symmetric ellipsoidal sections 
possessing a first reference focus situated in the 

10 vicinity of the source and a second reference focus 
situated in a vertical focusing area extending 
substantially horizontally and transversely to the 
optical axis, substantially at the height thereof, and 
the first area possesses a part situated above the 

15 optical axis and a reference focus or a set of 
reference focuses of which is situated behind a 
reference focus or behind a set of reference focuses of 
the second areas, and a part situated below the optical 
axis and a reference focus or a set of reference 

20 focuses of which is situated in front of said reference 
focus or of said set of reference focuses of the second 
areas . 

- within the first area, the position of the 
reference focuses varies progressively in proportion 

25 with the lateral spacing from the optical axis. 

- within the second areas, the position of the 
reference focuses varies progressively with the lateral 
spacing from the optical axis. 

- the mirror moreover possesses two third areas 
30 situated respectively outside the two second areas, and 

these third areas are configured so that the radiation 
which they reflect encounters the entry face of the 
lens . 

- the centers of the images of the source which 
35 are generated by the third areas in the focal plane of 

the lens are offset upwards or downwards with respect 
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to a horizontal line passing through the focus of the 
lens . 

at least one of the areas of the mirror 
possesses a reference focus or a set of reference 
5 focuses which is offset upwards or downwards with 
respect to a reference focus or to a set of reference 
focuses of at least one other area. 

the third areas of the mirror possess a 
reference focus or a set of reference focuses which is 
10 offset upwards or downwards with respect to a reference 
focus or to a set of reference focuses of the second 
areas . 

the headlamp moreover comprises a mask 
upwardly delimiting the light spot intended 
15 projected by the lens. 

the mask extends with an offset, 
direction of the optical axis, with respect 
focus of the lens. 

Other aspects, objectives and advantages of the 
20 present invention will emerge better on reading the 
following detailed description of a preferred 
embodiment thereof, given by way of non-limiting 
example and with reference to the attached drawings. 



to be 

in the 
to the 



2 5 BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a partial view in axial horizontal 
section of a headlamp according to the invention. 

Figure 2 graphically illustrates a law of the 
30 change in reflection by the mirror as a function of the 
angle, in projection in the axial horizontal plane, of 
the light beam emitted by the source, 

Figure 3 illustrates the profile of a vertical 
focusing line specific to the mirror of the headlamp. 



Figure 4 illustrates the profile of a light beam 
obtained with the mirror having the properties 
illustrated in Figures 2 and 3, 

Figure 5 is a diagrammatic view in partial axial 
vertical section illustrating the mode of construction 
of an upper part of the mirror in order to correct the 
height of the images of the source. 

Figure 6 graphically illustrates a law of the 
change in the upper focuses in the axial direction, 
specific to this mode of construction. 

Figure 7 illustrates the layout of a certain 
number of images of the source, in a transverse 
projection plane, which are generated by the mirror 
defined in accordance with Figure 6 and 7, 

Figure 8 is a view similar to Figure 5, 
illustrating the construction of the lower part of the 
mirror. 

Figure 9 is a diagrammatic view in axial 
vertical section of a variant of the headlamp according 
to the invention, 

Figure 10, via a set of isocandela curves, 
illustrates the profile of the beam generated by the 
headlamp as defined by reference to Figures 1 to 8, 

Figure 11, in the same manner, illustrates the 
profile of the beam generated with a similar headlamp 
in accordance with the variant of Figure 9, 

Figure 12 graphically illustrates a variant of 
the law of change in the upper focuses in the axial 
direction of Figure 6, 

Figure 13 graphically illustrates a law of 
change in the upper focuses in the vertical direction 
supplementing the law of change of Figure 2, 

Figure 14, via a set of isocandela curves, 
illustrates the profile of the beam generated by a 
headlamp according to Figures 1 to 8, having parameters 
in accordance with Figures 12 and 13, and 
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Figure 15 illustrates the profile of the beam 
generated by this same headlamp, implementing the 
variant of Figure 9. 

5 

DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE 
INVENTION 

Referring first to Figure 1, a headlamp has been 
10 represented partially and diagrammatically, this 
headlamp comprising a light source 10, in this instance 
the filament of an incandescent lamp (or in a variant 
the arc of a discharge lamp) , a mirror 20 and a plano- 
convex lens 30. 

15 A right-angled reference system (0, y, z) is 

defined here, the center 0 of which constitutes a 
reference focus FO of the mirror, in which the Ox 
direction is horizontal and perpendicular to the 
general direction of emission of the light, in which 

20 the Oy direction defines this general direction of 
emission or optical axis, and in which the Oz direction 
is vertical. 

The mirror 20, with axis y-y, is of the 
ellipsoidal type, and possesses a usable reflecting 

25 surface 21 and upper and lower cheeks 22. 

The usable surface possesses a first focal 
region (namely the reference focus FO) in which the 
source 10 is situated, and a second focal region 
situated further forward than the focus Fl on the y-y 

30 axis, in which is concentrated the radiation output by 
the source 10 after reflection on the mirror. In the 
present example, this mirror is as described in the 
document FR-A-2 704 044 in the name of the Applicant, 
to which reference will be made for all the details of 

35 its construction, such that the second focal region 
consists of a vertical focusing line F which, in this 



instance, extends symmetrically on either side of the 
optical axis y-y and with a curved shape the concavity 
of which is directed outwards. This vertical focusing 
line is the set of the convergence locuses, in vertical 
5 planes, of the rays emitted by vertical slices of the 
mirror . 

In order particularly to limit the overall depth 
of the headlamp, it is advantageous to position the 
focusing line F situated close to the front edge 23 of 

10 the mirror 20, as illustrated. 

As for the lens 30, it possesses a focus FL and 
a focal plane perpendicular to the optical axis and 
containing the focus FL, and is positioned in such a 
way that its focus FL is situated substantially at the 

15 intersection of the focusing line F and of the optical 
axis y-y, so as to project onto the road the image of 
the light spot formed in this region. 

In accordance with the teachings of FR-A-2 7 04 
044, the mirror is designed in particular in such a way 

20 that all the light rays (RL) emitted towards the mirror 
from the reference point FO and contained in a vertical 
plane forming an angle 9 with respect to the axial 
vertical plane yOz are, after reflection, concentrated 
at a defined place (point EM) of the curve F, and the 

25 mirror can be designed in such a way as to obtain laws 
of progression of the locus of the point FM as 
function of the value of 9 which are of absolutely any 
sort. This is obtained by arranging for the cross 
section of the mirror in the axial vertical plane of 

30 angle 6 to be identical to the cross section, in the 
same plane, of an axisymmetric ellipsoid with focuses 
FO and FM. 

It will be understood here that, by varying 
these laws, it is possible to model the light spot in 
35 the region of the focus of the lens 30, and hence the 
photometry of the projected beam. In particular, it is 
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possible, for a given angle 9 and hence for a given 
average size of the images of the source, to choose a 
point FM situated either on the focus FL, or situated 
laterally, on one side or the other, spaced away from 
5 it. 

In order to give the projected beam its range, 
it is necessary to generate a high intensity in the 
axis of the road. The lens 30, though, projects into 
the axis of the road only the rays which pass through 

10 its focus FL. Hence, in the mirror, areas are defined 
which are capable of reflecting the rays in such a way 
that, on the one hand, they pass through the focus FL, 
that is to say through the intersection of the curve F 
and of the y-y axis, and that, on the other hand, they 

15 encounter the entry face of the lens 30, and other 
areas for which the reflected rays which would pass 
through the focus FL would not encounter the entry face 
of the lens, and would therefore be lost. These other 
areas are therefore designed in such a way as to cause 

20 the light to converge on locuses of the curve F such 
that these rays encounter the entry face of the lens 
30. 

In Figure 1, for the right-hand half of the 
mirror, areas GO and Gl have been plotted, these areas 

25 belonging to the first category, and the area G2 which 
belongs to the second category. Corresponding areas 
exist in the left-hand half of the mirror, this being 
produced symmetrically with respect to the plane yOz. 
In Figure 1 are also plotted examples of rays Rl and R2 

30 which are reflected by the inner and outer edge areas, 
respectively, of this area G2 . The ray Rl passes again 
through the focus FL (this makes it possible to ensure 
continuity of the join between the areas Gl and G2) and 
encounters the lens in the vicinity of its opposite 

35 edge, while the ray R2 encounters the lens in this same 
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region, crossing the curve F a long way from the point 
FL. 

If this area G2 is examined, it will be 
understood that it produces images of the source 10 
5 which are at the same time small and slightly inclined 
with respect to the horizontal; it will also be 
understood that the lens 30 projects these images at 
infinity with more or less significant horizontal 
deviations . 

10 As for the area GO, it is located at the back of 

the mirror 20. It will be understood that it produces 
images of the source which are essentially vertical and 

of large size. 

If the rays corresponding to these images are 

15 sent back to the focus FL, then the beam projected 
will, because of the accumulation of such images in the 
axis of the road, exhibit a very great thickness, 
called "flame" of light, which will strongly illuminate 
the road very close to the vehicle, which is 

20 unacceptable for visual comfort since vision in the far 
distance is then greatly degraded. 

Hence, according to a preferred characteristic 
of the mirror according to the invention, the area GO 
is designed so that at least a substantial part of the 

25 radiation which it reflects passes some distance away 
from the focus FL as it is propagated. In that way, a 
part of the large vertical images is displaced 
laterally, away from the main illumination field of the 
headlamp, so as not to disturb vision in the far 

30 distance. 

The respective widths of the areas GO and Gl are 
chosen as a compromise between a substantial width for 
the area GO which contributes to spacing away the large 
vertical images or images slightly inclined with 

35 respect to the vertical, and a substantial width for 



the areas Gl, which contributes to giving the beam its 
range in the axis. 

Figure 2 is a curve illustrating an example of 
the light distribution achieved in accordance with the 
invention. This curve gives the setting Xf of the 
intersection of the light reflected with the curve F, 
as a function of the angle 0 of the ray emitted from 
the reference point 0 with respect to the reference 
direction Oy directed towards the back of the mirror (9 
= 0) . 

Figure 3 illustrates the profile of this curve 
F, in the form = f (xp) • 

It is seen in Figure 2 that, as regards the area 
GO, the setting Xf varies progressively from 
-20 mm to about -2 mm, for 0 varying from O'' to 30°, 
this angle of 30° here being the site of the boundary 
between the areas GO and Gl , 

In this way, the images emitted by the back of 
the filament will be found to be very much displaced 
laterally with respect to the optical axis, and 
progressively less and less displaced in proportion as 
the angle 0 increases. 

In the area Gl, which is covered by 0 angles 
varying between 30° and about 94°, the setting Xf varies 
progressively from -2 mm to 0 mm, which means that the 
whole of the radiation reflected by this area passes 
onto or very close to the focus FL of the lens, so as 
consequently to be projected in the axis of the road or 
very slightly inclined with respect to this axis. 

Finally the area G2, which here covers the 
angles lying between 94° and 130° , reflects the 
radiation over xf settings varying progressively from 0 
to 15 mm, this progression, in conjunction with the 
abovementioned angular range, being determined so that 
all the rays reflected actually encounter the entry 
face of the lens 30, 



The profile of the beam projected onto the road 
with such a mirror is illustrated in Figure 4 by a set 
of isocandela curves. It will be observed that there is 
a good point of concentration in the axis^ and a 
brightness of the beam above and below the axis which 
is reduced by virtue of the shifting of a substantial 
quantity of light towards the left and right sides 
thanks primarily to the area GO . 

Such a beam can be further improved, as will now 
be described, by reducing the quantity of light in line 
with the optical axis, that is to say illuminating the 
road too close to the vehicle. In contrast, the "bulge" 
of light above the optical axis is much less 
troublesome, since it essentially illuminates the sky 
and does not substantially impair the view of the road 
in the far distance. 

Hence, Figure 5 illustrates a diagrammatic 
vertical section of the source 10 and of the mirror 21, 
in a plane Hm containing a set of rays which are 
reflected by a cross section C of the mirror passing 
through a point M and contained in this same plane (the 
source 10 is illustrated here in projection in this 
plane) . In the surfaces described in the abovementioned 
document FR-A-2 7 04 04 4 , such a vertical cross section 
of the mirror is identical to that of an ellipsoid the 
first focus of which is situated at FO and the second 
focus of which is situated at the point FM situated on 
the focal line F . 

If, now, a similar surface is constructed, but 
with the first focus of the ellipsoid no longer being 
placed at point FO, but at a point FH situated between 
the point FO and the back of the mirror, then it can be 
understood that, in a plane of projection perpendicular 
to the optical axis and passing through the point FM, 
the image of the filament generated by a point Po which 
is at the intersection between a straight line passing 



through the lower rear corner Z of the source 10 and 
the focus FH^ on the one hand, and the cross section C 
of the mirror on the other hand, touches the point FM 
while extending entirely below it, whereas the images 
of the filament which are generated by points situated 
between the point M and the point Po extend straddling 
the horizontal straight line contained in this plane 
and passing through the point FM. 

All the other images of the source, for their 
part, are situated entirely below this same straight 
line . 

Hence it can be understood that, if, in the 
design of the mirror, the reference FO is replaced by a 
reference FH which is set back with respect to FO, then 
the light emitted is lowered overall (and thus raised 
up after projection by the lens) . 

That said, an improvement of the mirror of the 
headlamp according to the present invention consists in 
causing the position of the reference focus FH to 
change as a function of the angle 9 of the light rays 
emitted towards the mirror. 

More precisely, if a reference focus FH is used 
which is relatively set back for the area GO of the 
mirror, it will be possible to raise the generally 
vertical large images which illuminate the road too 
close to the vehicle, whereas if a reference focus FH 
is used which is close to the center of the filament 
for the area G2 , the smaller and less vertical images 
of the source will be found to be placed close to the 
horizon. The area Gl, for its part, may exhibit 
reference focuses occupying intermediate positions. 

Moreover, it is advantageous, in order to 
contribute to the homogeneity of the beam, to control 
the position of the focuses FH which are specific to 
each cross section of the mirror, in such a way that 



this position changes continuously as a function of the 
value of the angle 9. 

Hence, Figure 6 illustrates an example of such a 
progression, in which the x axis illustrates the value 
5 of 6 in degrees, while the y axis illustrates the 
relative setting ypH of the reference focus FH for the 
cross section in question with respect to the center of 
the filament (zero setting). 

It will be observed that the setting changes 

10 progressively, within the area GO, between a strongly 
negative value (-2 mm, i.e. about half the length of 
the filament) and an intermediate value (about -0.9 
mm) ; it changes more slowly, within the area Gl, 
between the abovementioned value and a value slightly 

15 closer to the center of the filament (about -0.7 mm) ; 
finally, in the area G2, the position of the focus FH 
passes progressively from this value to a positive 
value of about -hO . 4 mm, passing locally through the 
zero setting . 

20 It will be observed here, referring again to 

Figure 4, that relying on a focus FH with positive 
setting for a part of the area G2 makes it possible, in 
contrast to what is observed for the negative settings, 
to lower certain small-sized images of the filament, 

25 particularly in order to supplement the beam below the 
horizon, as well as to enhance the complementarity 
between dipped beam and main beam when the main-beam 
function is implemented while leaving the dipped 
headlamp lit . 

30 Figure 7 illustrates the distribution of a 

certain number of images of the filament with the 
control of the focuses FH as illustrated in Figure 6. 
The images 10, II and 12 are those which are generated 
respectively by the areas GO, Gl and G2 of the mirror. 

35 It is observed particularly in this figure that, in the 



axis of the road, the concentrated light spot no longer 
extends to more than about 5% below the horizon. 

The description given above deals with the part 
of the upper half of the mirror which corresponds to 
positive 9 angles. The laterally opposite part is 
preferably produced symmetrically. As for the lower 
half of the mirror, it is produced by having recourse 
to a reference focus FB which is no longer set back, 
but brought forward with respect to the source (see 
Figure 8), preferably with a similar control law for 
its setting along the y-y axis, so as thus to obtain 
similar behavior. For preference, yFB(9) = -yFH(9) is 
set . 

According to one improvement of the above- 
described embodiment, recourse may be had to a mask in 
order to eliminate certain parts of undesirable images 
from the beam and, in particular, as indicated above, 
parts of certain large images slightly inclined with 
respect to the vertical . In this respect, it should be 
noted that it is possible, with difficulty, in the case 
of the area GO, to place the upper and lower reference 
focuses FH and FB at too great a distance from the rear 
and front extremities, respectively, of the filament, 
since then the images generated by the areas of the 
mirror having such reference focuses will be 
substantially remote from the optical axis, and the 
maximum illumination will no longer be found in the 
axis of the road, which is contrary to the basic 
photometric principles of a main beam. 

Hence, by reference now to Figure 9 , an 
improvement of the above-described embodiment consists 
in resorting to a mask in order to eliminate certain 
troublesome images from the beam. 

More precisely, on this figure are illustrated 
the source 10, the mirror 20, the lens 30 and its 
optical center CO, and a mask 40 which extends 



vertically between the mirror and the lens^, 
substantially in line with the focus FL of said lens. 
The position of the lower edge 41 of the mask is chosen 
in such a way as to shade an upper part of the light 
5 spot formed in the vicinity of the focus FL, that is to 
say a lower part of the projected beam. Advantageously, 
this lower edge, as illustrated, occupies a position 
such that the straight line which passes through this 
edge and through the optical center CO of the lens 

10 forms an angle a of about 3 to 5% with respect to the 
optical axis y-y, this being done so as to shade the 
light emitted downwards with an angle greater than a 
with respect to the horizon. 

Moreover, in order to avoid the lower edge 41 of 

15 the mask 40 giving rise to an abrupt cut-off of the 
light along this inclination, which is a source of 
discomfort to the driver, provision is made to place 
the mask 40 in a plane which is offset by a distance d 
typically of a few millimetres, preferably forwards, 

20 with respect to the vertical plane containing the focus 
FL. The light cut-off caused by the mask is thus given 
a fuzzy character suitable for preventing this problem. 

Moreover, the mask 40 may occupy only a part of 
the width of the light spot formed by the mirror and 

25 intended to be projected by the lens, in particular if 
it is wished not to impair the lateral parts of the 
beam. 

Figures 10 and 11 illustrates the profile of the 
projected beam, respectively without the mask 40 and 

30 with the mask 40 (and with the control of the upper and 
lower focuses as described above) . It will be observed 
that the "bulges" of light directed downwards in the 
case of Figure 10, contributing to illuminating the 
road too close to the vehicle, have disappeared in 

35 Figure 11. 
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The headlamp as described by reference to 
Figures 5 et seq. may be further improved, in certain 
situations, by influencing the vertical setting (z co- 
ordinate) of the upper and lower reference focuses of 
5 the vertical cross sections of the mirror. 

More precisely, although the upper and lower 
focuses may, in the case of the GO and Gl areas of the 
mirror, have vertical co-ordinates Zfh and Zfb which 
remain zero over the entire extent of these areas, it 

10 is possible to make provision, in the area G2 which 
generates principally small images of the source which 
are essentially horizontal or in any event greatly 
inclined with respect to the vertical, to have recourse 
to non-zero vertical co-ordinates zfh and Zfb- 

15 In particular, recourse to such a vertical 

offsetting of the upper and lower focuses makes it 
possible, if necessary, to raise these small images 
(that is to say to lower them after projection by the 
lens 30) . This may prove to be worthwhile in the case 

20 in which the images generated by the area GO, after 
projection by the lens, adopt too high a position which 
causes an excessive reduction in the luminous intensity 
in the axis, the fact of lowering the small images 
makes it possible to compensate for this loss of 

25 intensity. 

The vertical offsetting of the reference focuses 
in the area G2 also makes it possible to raise the 
images generated by this area (after projection by the 
lens), so that they overlap the horizon line, in a 

30 relatively balanced way. This may prove to be useful 
when the choice of ym and ypB in the area G2 leads to a 
lowering of the images which it generates. 

Figures 12 and 13 illustrate an example of 
control of the position of the reference focuses along 

35 the y-y axis and along the z-z axis, respectively. The 
control along the y-y axis is similar to that of Figure 



6, except that, in the area G2, the range covered is 
different (yfh varies from -0.7 mm to 0 mm). Control 
along the z-z axis here concerns only the area G2, and 
it is observed that, as the angle 9 describes the area 
G2, the position of the upper reference focus is 
progressively raised up so as to reach a maximum offset 
of about 0.15 mm. 

Figure 14, via a set of isocandela curves, 
illustrates the profile of the beam obtained, while 
Figure 15 illustrates the profile of the beam obtained 
with the same control of the reference focuses, and 
additionally with the mask illustrated in Figure 9. 

Obviously, the present invention is not in any 
way limited to the embodiments described and 
represented, but the person skilled in the art will be 
able to apply any variant or modification in accordance 
with its spirit. 
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WHAT IS CIiAIMED IS 

1. A motor vehicle headlamp, comprising a light 
5 source, a mirror having first and second focal regions, 

and a converging lens, the light source being located 
in the first focal region and the lens possessing a 
focus situated in the second focal region, the mirror 
and the lens having axes which are essentially 

10 coincident defining an optical axis of the headlamp, 
and the headlamp being adapted to generate a light beam 
exhibiting high intensity along the optical axis and a 
limited extension below the optical axis, wherein a 
first area of the mirror extending in the vicinity of 

15 an axial vertical plane is adapted to generate, in a 
focal plane of the lens, images of the source the 
center which is substantially offset with respect to 
the focus of the lens, and wherein two second areas of 
the mirror which are situated on either side of said 

20 first area are adapted to generate, in the focal plane 
of the lens, images of the source the centers of which 
pass close to or onto the focus of the lens. 

2. A headlamp as claimed in claim 1, wherein the 
centers of the images of the source which are generated 

25 by the first area in the focal plane of the lens are 
offset laterally with respect to the focus of the lens. 

3. A headlamp as claimed in claim 2, wherein the 
mirror possesses, in correspondence with a reference 
focus situated in the vicinity of the source, a 

30 vertical focusing area extending substantially 
horizontally and transversely to the optical axis, 
substantially at the height of the latter, wherein the 
first area of the mirror reflects the radiation towards 
regions of the focusing area which are remote from the 

35 optical axis, and wherein the second areas of the 
mirror reflect the radiation towards a region of the 
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focusing area situated in the vicinity of the optical 
axis . 

4. A headlamp as claimed in one of claims 1, 

wherein the centers of the images of the source which 
5 are generated by the first area in the focal plane of 
the lens are offset downwards with respect to a 
horizontal line passing through the focus of the lens. 
5- A headlamp as claimed in claim 4, wherein the 

reflecting surface of the mirror is constructed from 

10 axisyimuetric ellipsoidal sections possessing a first 
reference focus situated in the vicinity of the source 
and a second reference focus situated in a vertical 
focusing area extending substantially horizontally and 
transversely to the optical axis , substantially at the 

15 height thereof;, and wherein the first area possesses a 
part situated above the optical axis and a reference 
focus or a set of reference focuses of which is 
situated behind a reference focus or behind a set of 
reference focuses of the second areas, and a part 

20 situated below the optical axis and a reference focus 
or a set of reference focuses of which is situated in 
front of said reference focus or of said set of 
reference focuses of the second areas. 

6. A headlamp as claimed in claim 5, wherein, 
25 within the first area, the position of the reference 

focuses varies progressively in proportion with the 
lateral spacing from the optical axis. 

7. A headlamp as claimed in claim 5, wherein, 
within the second areas, the position of the reference 

30 focuses varies progressively with the lateral spacing 
from the optical axis. 

8. A headlamp as claimed in claim 1, wherein the 
mirror further possesses two third areas situated 
respectively outside the two second areas, and wherein 

35 these third areas are configured so that the radiation 



which they reflect encounters the entry face of the 
lens . 

9. A headlamp as claimed in claim 8, wherein the 
centers of the images of the source which are generated 
by the third areas in the focal plane of the lens are 
offset upwards or downwards with respect to a 
horizontal line passing through the focus of the lens. 

10. A headlamp as claimed in claim 5, wherein at 
least one of the areas of the mirror possesses a 
reference focus or a set of reference focuses which is 
offset upwards or downwards with respect to a reference 
focus or to a set of reference focuses of at least one 
other area. 

11. A headlamp as claimed in claim 8, wherein at 
least one of the areas of the mirror posseses a 
reference focus or a set of reference focusses which is 
offset upwards or downwards with respect to a reference 
focus or to a set of reference focusses of at least one 
other area. 

12. A headlamp as claimed in claim 11, wherein the 
third areas of the mirror possess a reference focus or 
a set of reference focuses which is offset upwards or 
downwards with respect to a reference focus or to a set 
of reference focuses of the second areas. 

13. A headlamp as claimed in claim 1, further 
comprising a mask upwardly delimiting the light spot 
intended to be projected by the lens. 

14. The headlamp as claimed in claim 13, wherein the 
mask extends with an offset, in the direction of the 
optical axis, with respect to the focus of the lens. 



MOTOR VEHICLE HEADLAMP OF THE ELLIPTICAL TYPE CAPABLE 
OF EMITTING A BEAM WITHOUT CUT-OFF 

ABSTRACT OF THE DISCLOSURE 

A motor vehicle headlamp comprises a light 
source, a mirror possessing first and second focal 
regions, and a converging lens. The source is located 
in the first focal region and the lens possesses a 
focus situated in the second focal region. The mirror 
and the lens have axes which are essentially coincident 
defining an optical axis of the headlamp. The headlamp 
is intended to generate a light beam exhibiting high 
intensity along the optical axis and a limited 
extension below the optical axis. A first area of the 
mirror extending in the vicinity of an axial vertical 
plane generates, in a focal plane of the lens, images 
of the source the center which is substantially offset 
with respect to the focus of the lens, while two second 
areas of the mirror located on either side of said 
first area generate, in the same focal plane, images of 
the source the centers of which pass close to or onto 
the focus of the lens. 
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